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ABSTRACT

Ethylene stimulated RNA and protein synthesis in bean (Phaseolus vulgaris
L. var. Red Kidney) abscission zone explants prior to abscission. The effect
of ethylene on RNA synthesis and abscission was blocked by actinomycin D.
Carbon dioxide, which inhibits the effect of echylene on abscission, also
inhibited the .fluenceol ethylene on protein syntheses. An aging period
appears to be essential before bean explants respond to ethylene. Kinetins,
which retard senescence, will also block the action of ethylene. Stimulation
of protein synthesis by ethylene nccurred only in receptive or Penescent
explants. Treatment of juvenile explants with ethylene, which has no effect
on abs.ission, also has no effect on protein synthesis. Evidence in favor
of a hormonal role for ethylene during abscission is discussed.
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In an earlier paper we~ showed that the Protein synthesis inhibitors
actinomyczin D and cycloheximile would block abscission, and that during
the course of ethvlene-enha-"ed abscission C14 L-leucine was incorporated
into a trichloroacetic acih. recipitabie fraction of tissue homogenates
from the separation zone of bean (JPhaseolus vulgaris L.. var. Red Kidney)
and cotton (gossypium hirsutum var. Acala 4-42) explants. Protein
synthesis in the stem and in tbc v~wdal rihoue P'i'-rrnnd{ig +-, sep~rationIS
zone was not influenced by the ethylene treatment, These results supported

an~ effector.

In this paper we will show that the stimulation of RNA synthesid and

protein synthesis is analogous to that reported for other hormone systems.

II. MATERIALS AND METHODS

Methods used to grow and prepare explants 8 I to measure ethylene in
the surrounding gas phase have been descri'Ced e.-rlier.

3''

A. PREPARATION OF RNA

The phenol method of RNA extraction is a modification of the methods
used by Ingle et al.6 and Cherry and Huystee.6  Ine and one-half grams
of tissue (15 explants) were homogenized in 6.5 ml phenol (washed and
saturated with 0.01 M Tris buffer, pH 7.5), 0.2 ml 25%. SL5 (sodiuia lauryl
sulfate), 0.30 ml bentonite (150 mg/ml), and 3.5 ml 0,01 M 'q buffer
(PH 7.5) with a VirTis 23 homogenizer for one minute at high bpeed,
followed by stirring for 4 minutes. After centrifugation (10,000 x g,
10 mint,.es) the aqueous phase was removed and fu.rther deproteinized by
one 3-minute extraction with an equal volume of ph-aol. The final
aqueous phase was made 0.15 M with) respect to potaiiium acetate, and
the nucleic acid was precipitated by adding cthanol to a final
concentration of 707.. After standing at -15 C for at least 2 hturs, the
nucleic acid was removed by centrifugation (20,000 x g, 10 minutes) aild
dissolved in 1.25 ml of 0.05 M phosphate buffer, PH 6,7. This soluticz
was dialyzed against 0.05 M phosphate buffer, pH 6.7, for 48 to 72 hours
(two changes of 5 liters each). Samples were taken fo. optical density
(O.D.) readings at 260 aW, and samples were plated for radioactivity.



Tbpperl~lricaci mehodof RNA extraction was modified after Rev
and Shannon.' One and lne-+alf grams of tissue (10 to 15 explants) werp

homognizedin,2rl00 robfe, H75 nagon ls
homogeni~ing flask with a 6round glass pestle for 1 to 2 minutes. The
sides of the homogenizing flaqk were washed down with 3 ml of 0.01 M Tris
buffer and the resultant suspe-5~ion was filtered through glass wool,
Samples (3.5 or 4.0 ml) were 4.ken im!teliaLely after filtration through
glass wool, mada C .2 N with respect to HClO 4, thoroughly mixed, and
centrifuged at 1,000 x g for 10 min- tes. The pellets were then suspended
and washed twi-m with 0.2 N HCIO4 an4 centrifuged at 1,000 x g for 10
minutes. The resulting pellets weije then suspended A~nd washed cwice in
methanvi containing v~-- n ronnie o,,id and ceat-IfugeA 9; 000 X g fnr

10 minutes. All above steps, includlng centrif~gation, were carried out
at 2 to 4 C. The washed pellets were twice excracted at 37 C 1:-u )u ,.'nutes
in a 2:2:1 mixture of ethanol:ether:chloroform to remove 1i1,ies and
c.entrifuged at 3,000 x g for 10 minutes. RN'A was hydrolyzed in 0.3 N IKOH
for 18 hours At 37 C. After chilling, HC104 was added Li a final concentration
of about 0,3 N, followed by centrifugation at 2,000 x g for 10 minutes to
remove the KC104 precipitate., protein, and DNA. Ab rbance of samples of
RNA was measured at 260 and 290 nip with a spectrophotometer. Aifter
determining the RNA, each samele was neutralized with KOH to ~M4.5j to 5.5
After chilling, the KC!04 precipitate was removed by centrifugation and
samples were plated, dried, and rounted ior determination of p32 incorrorr'tion
into RNA.

B. PRA TEIN EXTRACTION METHODS

Proteins were extracted by a modified Peterson and Cre ,tiberg5 method.
Tissue was homogenized in ground glass homogenizers with 1 =1 0.01 M
Tris buffer, pH 7.5, containing 0.2 mg c12 L-Ieucine per ml. Aftei two
minutes' homogenization, 3 ml of Tris Duffer were added and the resultant
suspension was poured Into centrifucge tubes. A small sample of the homog.2nate
was taken for extraction in hot 807. t*hanol to determine the amount of
ethanol-soluble C14 1-leucine. The amount of ethanol-solulile C1.4 L-1eucine
was essentially the samei (±107.) from ethylene-treat 4 and control explants.
The recialning homogenate was centrifuged et 775 x g for 10 minutes. The
sediment was washed with distiled water P-,d 0.01 N NaCH. The supernatan.
fractions were combined with the original supernatant. The proteins were
precipitated by adding two volumes of 20'. trichioroacetic acid (TCA) and
urified by successive washings with 57 TCA (4 times), ethanol (once),

':1 ethanol-ether, 3 minutes at 60 C (i times), and ether (once). IOu:ing
the second 5%. TCA wash, the 3uspension was heated at 90 C for 15 minutes.
1The final protein pelle.t wes suspended in I N NsOH and a sample was taken
and diluted to 0.1 N NaIM fbi. pto~in analysis by the Lowry method.9 A
less exhaustive but simpler methAd of protein extraction that gave idez,.tical
results is based or a method described by Ke)O it has been published
Parlier.1



C. INCUBATION OF EXPLANTS

Six T1iiiiters of 1.5%~ agar were poured Into 43 2-m! g~s-collection
* bottles (5 cm in diameter and 2.5 cm high) and 10 explantd were inserted

in the agar so that 3 imn of the explant were submerged. The bottles were

titted with a neck lit which a 25-mm-diameter rubber vaccine cap coul-J

* be placee. 1!There required, ethylene was I.rijected into the bottles through
the vaccine cap to give the specified ethylene concentration. The
gas-collection bottles were cut horizontally 1.25 cm from the bottom to

facilitate manipulation of the agar containing radioactive compou-4s

and explantF. To mAke the bottles gastight, silicone grease was applied

to the ground surfaces and the bottle halves dere held together with
.aIhpafvp tape. Control explants were aerated by opening and resealing

the gas-collction T.Z'tj"eLoncentration in the gas phase

was monitored by gas chromatt'-raphy and in the aerated ottles the

concc-.iration was not allowed to exceed 0.1 nl ethylene per ml (0.1 p~m)

during the experirnenz. Previous experiments by Rubinstein and A 'es

indic ate that this amount of ethylene does rot acc2lerate absc' on ovc~r

that in aerated controls. The bottles were incubated at 25 C utider 40C
ftA-c of continuous fluorescent light (3eneral Electric type aOT8-ww, warm
white).

D. APPLICATION Or, p32 AN4D C14 L-LEUCINE TO ABSCISSION-ZONE EXPLA14TS

Radioactive orthophosphate in neutralized solution, carrier-free,
was incorporated in 1.5% agiar dirsks (1.4 mm x 3 sin-diameter) that contained

approximately 3 Ilic oi p32. The amount of C14 L-leucine incorporated

in t~iese agar blocks (0.01 ml of 2.8 x 1O-5 M except that shown in Table 4,
10-4) was not bigh enough to act as an abscission stimulant.' Concentrations
greater than le-3 M are required for this effect.

The disks of C14 L-leucine were saved at the end Jf an experiment, placed

in planchets, and melte! by adding 1 ml of water and heating. This
treatment spread the disks (usually 10 per r~ plicate treatment) evenly
over the bottom of the platn.Jiet. Thu, planchet. were then counted to

check whether ethylene had any effoct Qtj C14 L-leucine uptake into the
tissue; no effrct has been observed.

All tissue samples w-ce immediately frozen after harvesting and
thawed Just before homogenization.

4
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Ill. REZU!JS

A. PREPARATION OF SENESCENT EXPIANTS

Earlier workers11 ''a recognize 1wo distinct phases or stages during
the abscission of bean explants. Yarnaguchi1 2 reported that during
phase I, bean explants were insensitive toward ethylene; during phase II.
however, the gas stimulated abscission. Later, Rubinstein and'Leopold1 '
reported that abscission of bean explants could be characterized by two
stages, stage I in which auxins inhibit abscission, and II in which auxinsI
stimulated abscission. Abeles and Rubinstein3 c~nfirmned Yamaguchi's

original. observations and found that the stimulation of abscission by auxin

during stage Il was due to a stimulation of ethylene evolution from theI

We propose to substitute the self-explanatory terms "Juvenille" for
phase I (stage D) and "senEscent" for phase L'I (stage II) and thereby
avoid the use of terminology that requires some prior knnwl~dge of this
a..ea of plant physiology. Since insensitivity toward ethylene ftr 12 to
24 hours, depend'ng on the temperature, 12seems to be peculiar to bean
abscission-zone explants (as opposed to explants from cotton and Coleus),I
this terminology i6 limited to oean explants at this time.

The transition from juvenility toj senescence can 'oe characterizad by a
mobilization of materials such as chlorophyll, protein, RNA, and phosphate
out of the pulvinus and into the petiole part of the explant.13 Cytokinins,
which are known to delay jenescence of leaf tissue, inhibit these mobilization
phenomena. *

Kinetin not only delay s sene~scence of explants but also delavq abscission. 1
4

Osborne and Moss14 found that application of kinetin close to th- separation
zone of bean explants delayed absciasion; an Applicatiou to the pulvinal
stump accelerated abscission. We have found (Fig. 1) that the more mobile
kinetiins such as Nl1-benzyladenine and SD 8339 [(6-benzylaxnino-9-2-(tetra-
hydropyranyl-9H-purine)] retard abscission, regardless of their point of
application, and kinetin (6-furfuryilamino purine) showed no ,!ffect at any
concentration iised. In other experiments not presen~ted here, kinet4.n
stimulated abscission over that of the controls. This abscission is probably
due to a stimulation of eti~ylene production from explant tissue as a result
of the Kinetint treatment. These observations emphasize the need to monitor
ethylene production from plant tissues during experimental manipulation
so as to avoid overlooking potential complications in interpretation arising
from enhanced tthy~ene levels itound ethylene-sensitive tissue. Of the
kiT~etins teated, SD 8339 was observed to have practically no effect on
ethylene productl.on from explant tissue. Essentially similar results were
obtained using explants from cotton -.nd Coleus. In these experiments,
preparation of cotton and Coleus explsnts followed the method of Carns et 81.15
and Gortert" respectively.

*P.C. Scott, personal communication.
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The fact that 'vinetin (SD 8339)-treated explan' s (Table 1) fail to
abscise when expose"- to ethylene ith additional support for the hypothesis
that only seneac2nt tiss,;e is ethyledie-sensitive. E;,,cept for those shown
in part A of Fig 5, only senescent explants were used Ln the experiments
reported in this paper. After the explants were cut from2 the prirn~ry bean
leaf, they were stored by sticking ihem in 3 mm of 1.5 agar Itn petri d~shes
for 22 t 2 hours and placing the petri dishes in the incubation chamber
(described above).

.... ......
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TABLE 1. EFFECT OF 6-BENZY-LA11NO9-2-
TETRAHYDROPYANYL-9 -PURINE (SD 8339)

ON E.,P -TVa BSCISS1.ON

Treatment %. Ahzcissic'n

Control 60

4 ppm ethylene I C 0

3D 8339 0

t pp~u chylenc + SD 8339

a. Explants were aged for 22 hours at 25 C
with their pulvinal! end6 placed in
eithei plain agar or agar containing
5 x 10-4 M SD 8339. Ethylene was added
at 22 hours and abscission measur-ed
8 hours later.

B. INHIBITION OF ABSCISSION BY ACTINOMYCIN D AN'D CYCLOHEXP!qDE

Both actinomycin D and cycloheximide are known to be potent inhibitors
of protein synthesis. Actinmaycin D is thoughz to block DINA-dependent RNA

synthesis.1 7' However, other -"2cts of this comp -und, such as an inhibit'in

of respiration and glycolysis of human leukemic leukocytesha.ea 1-en rep-ed..1
Cycloheximide is -hought to act later in the seq uence of events lead"Lng

to protein synthesis. Ennis and Lubin1 9 have shown that cycloheximnide
specifically itdiibits transfer o~f amino acids from soluble RNA to polypeptide

in extracts of rat liv.,-r. Rowever, the action of this compound is not,

universal, as this drug had no effecc on protein synthesis In ex~tracts

cycloheximide in the sequence of events leading to protein a,-hthesis, a time

course .urve showing the effect of these inhibitors or, ethyl~te~e
expLants zhould show that the inhibiting eff.ct of cyclotteximie last~s longer

than that of actinowvcin D.
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.c tiri myc.in D and cycloheximide were injected into the explant in
i 1 of solution with a icroliter sy 'Inge by sticking the n~eedle up

7 t"~rz~ugh the c:enter of the petiole tissue to a depth of about 5 rM, at
which point. the firmer puvinal tissue resists f'irthpr movement of tI-e
needle. After the needlc w~as withdrawn, all of thL alution remained

-* within the cavity of the petiole tissue. Vie first injection was made

iimmediately prtrt headto of the ethylene. Two, "our, and six
hours later a set of bottles wc!s opened. inhibitor was injected into
'he explants, and the bottles were resealeu and the ethylene reinjected.
Abscission was mc:asurcd 9 hours dfter the start of the experiment. As
shown by the represcntative experiment in Fig 2, the ability of 07e
ictinoraycin D to delay abscission d-creases aft.er the additi-n of ethylene,
but cycloheximide retLind its effectiveness for about 4 lours, Experiments
performed on two other occasion~s gave essentially similar zesults.

Data in Tab!- 2 Fl-w th~at the action of actinomycin D in explant tissue
is due to an inhibition oif RNA Pvnthesis. ExF'ants were injected with
actinomycin D (described above) before exposure t3 ethylene. The agar
blocks containing, P32 were placed on top of tlLe explants. and the RNA was
extracted and measured 4 hours The. Data in Table 2 sIhow tbat actinornycin
Dinhibitz RNA synthesis oi both control and ethylerie-Lredted explants.

100 I___ AN_

go 60-104 Actinornycin D/

0~ 60-

0.25j

Figui' .Efec 1 ctiomnciDa yclohexi-

04 Hoursafte Adiitio J RylAn
the~~- Iniio i nee

Fiue2 fet- cinwcaDadCcoei



TABL.E 2. EFFECT OF V ~g ACTINOMY IN D) ON p32 INCORPORATION
IDM BUAN EXY ANTA RNA

Treatment % Abscission after 29 'hours CPM-i/mg RN~A

Control 23 44,000 ± 7,000

2 ppm ethylene 68 102,3700 ± 7,000

Actinomycin D 8 27,000 ±5,000

2 ppm ethylenre

+ actinti ycin D 8 34,000±6,000

a. Explants were ageu. 22 hours at 25 C and then injected through the
petiole with either 1 pl of water or 1 g.l of actinonycin D. Tw~o
hours later the agar blocks containing p32 were put on the pulvinus
and the gas collection bottles were sealed. The explants were
harvested 5 hours later. RNA was extracted and purified by the
perchloric acid method.

b. Counts per minute.

C. EFFECT OF X-IRRADIATION

Another way of implicating an interaction beizween ethylene and the
nucleic acids of the cell in abscission is to alter the priming activity
of the DNA with X-irradiation. Grasch20 discussed recent evidence that
nucleic acid polymers are more sensitive to X-irradiation than~ proteins,
&nd Parrington2 l uias shown that the ability of T coli DNA to prime for
RNA- and DNA-polymerases was depressed by doses .1 1,000 r and less.

orIf an intact nucleus is required for ethylene action, then X-irradiation
prior to addition of ethylene to susceptible explants should block
oretard the abscission-stimulating effect of ethylene. If the nucleus

is exposed to X-rays after ezhylene has had a chance to initiate
polypeFtide formation, the X-ray3 should have little or no effect on
abscission. Seaescent explants were exposed to a General Electric
Haxitron 1,000 for 30 minutes at a distance of 10 cm, giving a total
dozec of 260,000 r. Explants ware treated Immediately prior to the addition
of ethylene and then 2.5 and 5 hours later. Abscission was measured
8 hours after the start of the experiment. As shown in Figure 3, an
exposure of 260,000 r prior to an inductive ethylene treatment resulted
in an inhibition of abscisuion. The same treatment 2.5 hours later had
on.y a residual effect, and a 5-hour treatment gave results similar to
that of untreated cont,1%s.

, el S
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- 60 into Protein
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cc 

V3

Hours aftr Addition of Ethylene

Figure 4. Time Course of Enhancement of p3
2 and

C14 L-Leucine Incorpotation into RNJA
and Proteins of Ethylene-Treated vs.
Control Bean Explants;It

E. EFFECT OF ETHYLENE ON JUVENILE AN~D SENESCENT EXPLANTS

In an earlier paper' we presented evidence that the stimulation of
protein formation occured only in the separation layer of cotton and bean
explants and not in the surrounding petiole or nodal tissue. Another
way of demonstrating that ethylene action is specifically directed
toward ethylene-sensitive tissue is to treat juvenile explants with the
gas. Yamaguchi13 and Abeles and Rubinstein3 have sh"'en that ethylene
was without effect on abscission when juvenile explants were tre.1Ltee

~ It follows that if the gas has no effect on abscission at
thstime, ishudalso have no effect on protein synithesis. Figure 5
sosthat this is true; an ethylene-dependent enhancement of protein

synthesis is absent in juvenile explants but readily observable in

senescent explants.

I.,
"kI~
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F. FFECT OF CARBON DIOXIDE ON ABSCISSION AND PRO7Th1 SYNTHESIS

C2is known to block the effect of ethylene in accelerating
* abscission'2 and fruit ripening.' Burg and Burg'2 have shown wit' a

Lineweaver and Burke kinetic analysis that C02 acts as a.compeliftive
inhibitor in the inhibition of pea stem growth by ethylene. ~IQ-nce .712

* inhibits abscisuion, it also should inhibit the acceleration ot rnro~ein
synthesis by ethylene (i) if the assumption that the carbon A±oxideI
occupies the same site as ethylene can be extrapolated from data on
pea stem growth, and (ii) if the stimulation of protein svntheaib is anf
integral part of abscission.

Data presented in Table $ support this interpretation. Thnis table
shows that 157% CO2 blocks abscission of bean explants and that the
inhibiting effect of the CO2 is partially relieved by the addition of 0.75
ppm ethylene. In another experiment using the same Ianrentraticn of gas,
CO~ inhibited incorporation of leucine into protein by 77., which might
rlect the interaction of CO2 with endogenous ethylene prou. tion. As

usual, 0.75 ppm ethylene stimulated proc.ein synthesis (by 30%.) And this
stimulation was almost completely overcome by 1 57 CO2. Addition of
ethylene and C02 simultaneously gave a rate of proLein syntliesis and
abscission somewhat greater than that of the contrcis.

TABLE 3. INHIBITION OF EXILANT11 ABSCISSIONt
AND PROTEIN SYNTHESIS BY CARBON DT"XIDE

Treatment %. Abscisoion CPM/mg Protein ±S.D.

Control /0 21,100 ± 400

15% CO2  0 19,600 ± 700

0.75 ppm ethylene 100 27,200 ± 100

157. CO2 + 0.75 ppm ethylene 80 21,'500 ± 300
a.Expiants were aged 22 hours at 25 C befT'eC14 -lecinein agar

blocks was &.'plied to the pulvinal stump, incubatod in the above

attdospheres for five hours, and then the protein was extracted by
the TAmethod.
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n nrol,'' Ethylene

JuV*"! a Sen~n

1 5 10 1 5 1
Hours Hours

Figurp 5. Efteuc fd Ethylene on C14 L-Leucine
Incorporation into Absis-'ro-Zona
Proteins of Juvenile and benescent
Ixp laint .

G. NATURE OF PROTEINS FORMED IN PRESENCE OF ETHYWCK:

we know t-hat the ultimate effect of ethylene in abscission is due
to a digestzion of the intercellular material that normally holds the
cells together. 2,2 Rubinstein and Leopold"5 have recently reviewed
some of the enzymes that have been suggested as playing a role in this
process. At this~ time, however, there is no agreement on the exact
nature of these Orcteins. We have found that the protein labeled is
soluble and is readily precipitated by low concentrations of ammionium
sulfate (Table 4).

4I
-77 7, -7
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-". DISCUSSION

Ethylene appears to stilate abscission of senescent explants only.
3me of the factors that maintain juvenility of explants, measured as

an insensitivity toward ethylene, include storage at low temperaturesl

and treatment with auxins,3 cytokinins, and carbon dioxide. After the
tissue has aged, carbon dioxide can still block ethylene action although
auxins and cytokinins are without effect. This second effect of carbon
dioxide may be similar to the competitive inhibitor effect known for the
inh'bition of pea stem growth by ethylene.29 This twofold action of
carbon dioxide on abscission, first retarding senescence and second
blocking ethylene action, was previously recognized by Yamaguchi.12 The
senescence-retarding abilities of cytokinins measured by other parameters
such as maintenance of the chlorophyll conten' if leaves 2 are also well
known. Some of the factors, i.e., shortened photoperiod, trauma, and
general nutrition known to initiate senescence in leaves are discussed in
AGUICOtt.a2 ptzc v rv--cf *-hie '

I
Once the abscission zone becomes receptive, the action of ethylene

appears to be similar to that of other plant and animal hormones. Although
the idea of a gaseous hormone is not nev s it has never achieved the
popularlity accorded the less ephemeral ones such as auxin, gibb-rellins
and cytokinins. Nevertheless, ethylene is known to be evolved from fruits,
flowersd leaves, stems, roots, tubers, and seeds from a large variety of
plants" and, characteristic of hormones, is active in small amounts (ca.
1 ppm) tor most of its effects. Since the gas is produced in all parts of
the plant, translocation from the site of production to the site of action
does not seem to be a problem.

The observation that ethylene action is blocked by actinomycin D and
cycloheximide is evidence in favor of an effector role for ethylene. The
fact that the inhibiting effect of cycloheximide persisted longer than
that of actinomycin D after the addition of ethylene is evidence that the
mode of action of these compounds in explants is similar to that ascribed
t- them from studies of other s-i tems, that is, the inhibiting effect of
yoheximide lasts longer than that of actinomycin D because it acts at
a later point in protein synthesis.

Large doses of X-irradiation also blocked the effect of ethylene.
Although no direct evidence is offered, we assumed that the effect if the
radiation vas preferentially on the nucleic acLd - dependent part of protein
synthesis and that proteins were more resistant to the action of this high-
energy radiation, This assumption vas 4upported by the fact that X-irradt-
ation was most effectLive prior to the addition of ethylene and that after
polypeptide synthesis had taken place, its effectiveness Vas lost.

I P I
C~
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When we examined the effect of ethylene on INA and protein synthesis,
we found that results with explant tissue agreed with what is well known
for polypeptide synthesis in other organisms; that is, a short lag period
occurs after the addition oZ ethylene before the synthesis of RNA begins
followed by another lag period and the stimulation of protein synthesis.
As anticipated, actinomycin D blocked the stimulation of RNA synthe3is
by ethylene. Additional support fcr the idea that ethylene-dependent
protein synthesis is an integral part of abscission comes from the
experiments that show that carbon dioxide blocked both abscission and
protein synthesis. When the inhibiting effect of the carbon dioxide was
overcome by additonal amounts of ethylene, protein synthesis also
proceeded.I In this paper we offer evidence in favor of the hypothesis that
ethylene is a plant hormone by presenting data showing that ethylene isI capable of acting as an effector substcnce. Another possible interpretation
'' '- f_. td, - .h a that ethylene treatment causes another
substance to be an effector, either through ay.thesis or release by
alteration -f cellular compartmentalization. This idea is not -dvanced
to avoid the risk of speculation but represents a real problem in stuoi ,
with plant hormones. It is well known that IAA' can stimulate NA
synthesis. It is also known that IAA can stimulate ethylene synthesis,
and interestingly enough the effect of this IAA can be blocked by
.ctinomycin D and puromycin.30  Since we show that ethylene is capable of
stimulating RNA synthesis under certain circumstances, how can we be sure
that auxin effects are not ethylene effects?

Burg and Durgs 1 have shown that the inhibiting effect of high con-
centrations of IAA on pea stem growth is probably due to enhanced
ethylene production. Other effects of growth regulators such as epinasty,
guttation, release of dormancy, root initiation, floral initiation of the
pineapple, fruit ripening, and intumescence formation that are known
to a similarly influenced by ethylene could be profitably re-examined
(see Abeles and RubinsteirO for appropriace references).
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IS. ABSTRACT

Ethylene stimulated RNA ane protein synthesis in bean (Phaseo~us vuLIar1.s L.
var. Red Kidney) abscission zone xolants prior to abscission. The effect of
ethylene on RNA svn~hesis and abscission was blocked by actinamycin D. Carbon
diox,4e, which inhibits the effect of ethylene on abscission, also inhibited
the influence of ethylene on protein syntheses. An aging period supears
Lo be etbsential before bean explants respond to ethylen-e. Kinetin,, which
ret~ird senescence, will also block the action of ethylene. StimulaLion of protein
synthesiq by ethylene occurred only in receptive or senescent axplants. Treatment
of ju'venle explan-sa wi.th ethylene, which has no effect on abscission, also hcs

no effect on protein synthesis. Evidence in favor of a hormonal role f-or-

eLbylen durinp abscissica is discussed. i
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